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QHY12kamepa

PykoBoACTBO No/ib30BaTeNA

BHumaHue

1.4YuTanTe BHUMATENBHO MHCTPYKLMIO NEpes, yCTAaHOBKOM U UCMO/Ib30BaHMEM

Kamepbl ana obecneyeHmsa 6esynpeyHon paboTbl.

2.He ponyckaiite nafeHMA Kamepbl, OHA MOXKET CIoMaTbCA.

3.He HanpaBnaiTe Kamepy Ha UCTOYHUKM APKOro CBeTa 6e3 COOTBETCTBYHOLLNX
| $nNbTPOB, B NPOTUBHOM C/ly4ae MOXHO NOBPEAMTb MaTpuULy.
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COAEPXAHUE
Mepbl 6e3onacHocTH
CraHpapTHOe obopynoBaHue
[lononHuTenbHble akceccyapbl
NHTepdenc nogKkNoveHna Kamepbl
YcTaHOBKa ApanBepa Kamepbl
TpeboBaHMA K BXOAHOMY Hanps»keHuto agantepa DC 201
OnTMmanbHble ycnosua ana paboTtbl Kamepbl
Kak nsbexxatb Bi1arv B yc/s10BMAX NOBbILUEHHOM BNAXKHOCTH
PekomeHgaumm no akcnayataumm yganéHHom obcepsatopumm
Yuctka nosepxHocTu MN3C-maTpuubl
YCTaHOBKa YCUNEHUA U CMELLEHMUA
Ncnonb3oBaHme peryanMpoBoOK LLEHTPA U YI/I0BOro KOJbLLA
YcTaHoBKa nporpammHoro obecneveHus
MAXIMDL ASCOM pexnm nogkatoyeHma
AstroART ASCOM Pexxnm nogkntovyeHus
KATMBEPOBKA QHY12 nsobpaxkeHus
MonyyeHune BIAS nsobpaxkeHus
MNonyyenne DARK nsobpaxkeHua

MNonyyeHune FLAT nsobparkeHusn



BeepgeHue

bnarogapum Bac 3a nokynky QHY12 kamepbl.
[JaHHOe pyKoBOACTBO MNOMOXeT Bam npuctynutb K MCNOAb30BaHUIO
Kamepbl C MUHUMAJIbHbIMW TPyA03aTpaTaMMu.

CnenynTte, NoXanyncra, MHCTPYKLMAM MO YCTAaHOBKe U BCKope Bbl cmoxkeTte
NPUCTYNUTb K €€ KOPPEKTHOM M NocneaoBaTe/IbHOM aKcnyaTaumnm!

Mepbl NnpeaoCTOPOXKHOCTU

Yem 6onbwe dopmart M3C matpuubl, TEM MeHee yCToiuYMBa cuUcTema
OX/IAXKAEHMA K NOBpeXAeHMAM B npouecce eé skcnayatauuu. bygbte
0CO6EHHO BHMMATENbHbI MPU TPAHCMOPTUPOBKE U XpaHeHuu. Jlioboe
3HAUMTEe/IbHOE BO34EeNCTBME MOXKET NoBpeanTb 0bopyaoBaHme.

NocneposaTtenbHOCTb NOAKNIOUYEHUA:

1. MoakntoumTte USB Kabenb oT Kamepsbl K MK

2. MogKntoumnTe 9-KOHTAKTHbIM Kabenb oT Kamepbl K DC201
3. Nogkntounte 12V Kk DC201.

MNocnepoBaTenbHOCTb OTKIOUYEHUA:

1. OtkntoumTe 12V MoTpebnaeman mowHoctb ot DC201

2. OTKNtoYNTE 9-KOHTAKTHbIN Kabenb OT Kamepbl



3. OtkntounTe USB-Kabenb oT KomnbloTepa

Ona nutanmna DC201 Tpebyerca:

1. 4A/5A perynnpyemblit ICTOYHUK NUTaHUSA NOCTOSSHHOTO TOKa.
2. BHyTpeHHU anameTp nogKkntouveHuna k DC201, 2,1 mm.

3. Tip-nonoxxutenbHbIx *

* BHUMAHMUE! 06paTHaA NoNapHOCTb MOXKET NPUBECTU K MOBPEXKAEHULO
dboTOKamepbl.

CTAHOAPTHOE ObOPYAOBAHUE

Yb6eautech, 4TO cnegyowme 3IEMEHTbI BXOAAT B KOMM/IEKT K Kamepe.
Ecnun yero-to He xBaTaeT, obpaTuUTeCh K NpoAaBLy Kamepbl QHY12.

QHY12 Kamepa

Konbuo perynmpoBku HaknoHa

USB kabenb

Apantep DCi02 DC




9-KOHTaKTHbIM Kabernb nuTaHus

TroOUKK cunukarens

AdononHutenbHble dKceccCyapbl

(Ecnun BO3HMKAM BONPOCHI UK Bbl XOTUTE OCyLLECTBUTb 3aKas, obpatutech
K Bawemy aunnepy)

12B apantep nepemeHHOro Toka
Awnana3soH BxoagHoro HanpaxxeHua 100-
240B

CneumanbHbI BOKC €
3/1eKTPONOAOIrPEeBOM A5 NPOKANMBAHUA
cUNuKarens




WUHTepdeiic NOAKAIOUEHUSA
Kamepbl

1: nepeaHAA 4aCtb KamMepbl

2:B8034YyWHbIN pa3dbem M3C Kamepbl

3: M42/0.75 BHyTpeHHAA pe3bba
(CnybuHa: 3 mm)

4: NK-610K ONTUYECKOro OKHa

5: BbinyCKHOWM paguaTtop

6: 9-KOHTAKTHbIN Pa3beM NUTAHMUA
7: USB pa3bem
8: pa3bém ynpasneHnaRJ11

9: pagnatop Bo3ayxa

YcTaHOBKa nporpammHoro obecneueHus Kamepbl

1. Moxkanyncra, ckavyamte QHY12 gpansep, nponaa No CCbiJKe:
http://www.ghyccd.com/download.html kK cebe Ha KomnbloTep.

2. WinUSB64/32version - noaaep»usaet Windows XP, Vista, 7, 64 u
32-6UTHYIO BEpCULO.

3. 3anyctuTe YyCTaHOBLULUK.

4. Mopgkntounte Kamepy K KomnbtoTepy Yepes USB Kabenb.

5. Cuctema cpasy HanAaeT HOBOE YCTPOMCTBO. [oXANUTECH KOHLA
ycTtaHoBKM (B XP Bbibepute "Het", "[anee", "YcTaHOBUTL
aBTomaTuyeckun").

6. lNocne ycnewHom yCTaHOBKM MHAMKATOP Kamepbl 3aMUTaeT.

7. MpoiauTte no ccbinke www.ghyccd.com/download.html. Ckavalite

N yCTaHOBUTe ApaliBep. YboeauTecb B TOM, YTO NPOrpaMMHOE
obecneueHune aBaseTcsa nocnegHen sepcnenn. Haxkmute KHOMKY
QHY12.



8. lNpoBepsbTe:

-yCTaHOB/EH ApailBep nNocneaHen Bepcum,
- NOAKNOYEH NN 9-KOHTaAKTHbIM Kabenb nuTaHus,
-apantep DC201 k QHY12.

9. MoxkanyicTa, obpaTnTe BHUMaHME Ha To, 4TobbI aganTtep DC201
6b1n1 noaKAO4YEH co cTOPOoHbl EMC KonbLa.

10.Moakntounte DC201 c Bxogom 12B. Ha nHamMkaTope A0/KHO bbITb
(+15, -15. +5).

11.CkayaunTte nporpammHoe obecneyeHue ot EZCAP, nponasa no ccbinke
http://www.ghyccd.com/download.Html. HaxkmuTe KHonKy

"cKaHMpoBaHKe Kamepbl" B rnaBHOM MmeH0.QHY12 Bbigenuthb.
12.Y6eautech B Tom, 4to FAN DC201, TEC cBeToanoa v BEHTUAATOP
QHY12 paborTator.

TpeboBaHMA K BXOAHOMY HaNpAXXeHUo

apgantepa DC 201

Apantep DC201 TpebyeT HanpskeHne B 12B Ha Bxoge. [pu ncnoib3oBaHUMK
BHELIHEN aKKyMynaTopHON 6aTapeun, HanpsiKeHWe MOXKeT NpeBbiwaTb
13BonbrT.

BbicOKOe Hanpa)eHue MOXKeT COKpaTUTb CPOK cayxbbl TEC
(Tepmo3neKTpuUecKkoro Moayns oxXnaxkKaeHus).

BHumaHue! Mpu HeobxogMmocTn MCMNONb30BaAHMUA BHeLIHero
akKKymynaTtopa, byapTe BHMMATENbHbl K HAcTpoMKam oxnaxkgeHus! He
BkAtoYanTe 100% MowHOCTb oxnaxaeHusa (Hopma: 75- 80% molHoOCTH
OXNaXKAEeHMA), TaK KaK 3TO MOXKET NPMBECTM K BbIXOAY MOAYANA U3 CTPOS.
OrpaHMuYMTb MAKCMMANbHYKO MOLLHOCTb KyJiepa MOXHO B HACTPOWKaXx,
KOTOPbIMMU MOXHO ynpasnaTtb ¢ nomoulbto "TEC PROTECT" (cm. B nanke
"N3bpaHHOE", meHto EZCAP)

Apaneep ASCOM ycTaHOBUTCA aBTOMATUYECKMU.




OnTumanbHbie ycnoBua gaAa paboTbl Kamepbl

Temnepatypa Npu aKcnayaTaLuum 3Ton Kamepbl coctasnseT oT -20°C /-4F
0o +30 °C /86F.OTHOoCUTeNIbHAs BennUYMHa BiaxHocTn ot 0% ao 90%.

Kak usbexkartb Bnaru B yc10BUAX NOBbILLEHHOMN

B/1aXXHOCTU
Mpu Temnepatype HuxKe 0 °C, Kamepa MoXKeT 0b1eaeHeTb UK 3aN0TeTh.

NHen, KoTopbi obpa3yeTca Ha noBepxHocTu M3C-maTpulbl, BAUSET Ha
KaQuecTBO M306parkeHus.

BHUMAHME! Ctapanitecb He gonycKkaTb NnonagaHuA BAarn Ha NOBEPXHOCTb
MN3C matpuupbl B pabouyem pexnme — ecam Boga Nnonageér Ha
3/IEKTPUYECKUMN LLUT, TO MOXKET NPOU3ONTU KOPOTKOE 3aMblKaHUE UK
nospexkaeHue AaHHbIX.

Y10 AgenaTtb, ecnm noABUANCA MHEeM Ha NnoBepXHOCTU

N3C-matpuubl?

BHyTpeHHee npocTpaHcTBO [13C Kamepbl OTHOCUTENILHO FePMETUYHO.

Ecan ectb MHel Ha noBepxHOCTU M3C-maTpuLubl, 3TO O3Ha4YaeT, YTto bonee

BbICOKAA OTHOCUTENbHAA BAAaXHOCTb B [13C Kamepe.

PekomeHayem BbICYLUNTb KaMepy C MOMOLLbIO CeayoWnUX MeTo40B:

1. OTKpYyTMTE BUHT BO3AYLLUHOIO pa3bemM Ha nepeaHen 4acTu repMmeTUYHOro

ob6bema MN3C Kamepbl

2. MonoxKunTe CBEXUN CUAMKArenb B cunukarenb 6okc. Mepen Tem, Kak

3acbiNaTb CUAMKArenb, NOJIOXKUTE B CUAMKArenb BOKC HeEOONbLION KyCOK

BaTbl, OH HEOOX0AMM B KayecTBe bapbepa mexay repmoobbeMom Kamepbl

N CUNNKarenem.

3. BBUHTUTE cuAMKarenb B 6OKC u ybeauTecb, YTO pPe3MHOBOE

YNAOTHUTENbHOE KOJIbLLO 0becneynBaeT repMeTUYHOE CoOeaNHEHNE.

4. MpumepHo Yyepes 24 yaca, BNaXKHOCTb BO34yXa B repmoobbeme Kamepbl

AONKHA BOCCTAHOBUTbLCA.

BbICTPbIM MeToA CYLUKM Kamepbl
Ncnonb3ynte cxKaTtblh BO3AYX MAW PYYHOM HACOC, YTOObI Cyxoi BO3AyX

npowen yepes TPYOKy ¢ cunmkarenem. Jlydwnim apPeKT MOKHO NONYYUTb
NMPMMEHMB B KayecTBe CU/IMKarenb-60Kca 0OA4HOPA3oBbIA  LWNPUL,
TMnopadmepa 10-20mn, Tak e, KaKk M B WTATHbIN CuUAMKarenb-60Kc,
MOJIOXKMB B HEro Kyco4dek BaTbl Ana GUAbTpauMmn OT NblIN U AOCTATOYHOE
Konnuectso 5-10cm3® npokaneHHoro cuamnkarens.



B TO Ke Bpema, peKomeHAyeM Cnerka OTKpyTUTb nepeaHoto KpbiwKy M3C
Kamepbl.

OcylweHHbIM BO3ayx nerdye byaet npoxoantb Yepes repmoobbEM Kamepbl.
Torpga Bo3ayx byaetr cBoH60OAHO BbIXOAUTb M3 3a30pa MeXxay nepegHen
KpbIWKoM n kopnycom M3C kamepbl.

Yepe3 HECKOIbKO MUHYT BNAXHOCTb BO3A4yXa B repmeTuyHOn Kamepe M3C
NOHUN3NTCA.

BHUMAHME! Cnnwkom BbICOKOE AaBneHMe MOXEeT nNpuBecTM K
nospexaeHunto okHa N3C-maTpuubl U CUCTEMbBI OXNAXKAEHUA.

Ecnun poca obpasyetca Ha UK-610Ke onTUYeCcKoro okHa.

Ecnn TemnepaTypa OKpy:Kalowen cpeabl OYEHb HM3KAA, a BAAXKHOCTb
BO34yXa BbICOKA, TO Ha OMNTUYECKOM OKHEe MOXKeT obpa3oBaTbCA poca.
B kamepe QHY12 TonwmHa ontnyeckoro ctekna 3 mm. He cmoTtpa Ha 370,
CTEKI0 A0/IKHO NPenATCTBOBATb 06pa3oBaHMIO PoChI.
Ecnn y Bac BO3HUKHYT Npobaemsbl, cneayiite cnegytowen npoueaype:
1.YcTtaHoBuTe M42 Ha M42o60rpeBaTe/ib OKHa Kamepbl NPOM3BOACTBA
QHYCCD, oH noBbICUT TeMNepPaTypy OKHa, 1 3TO NO3BOAUT U3bexxaTtb
obpa3oBaHMs pocChl.
2.YMeHbLINTEMOLLHOCTb OXNaxkaeHuA. Jlydwana Temnepartypa anA
QHY12 ot -15°C po-20 °C.
OTperynnpymnTe TemnepaTypy OXNa*K4eHUA B 3aBUCMMOCTH OT
TeMNepaTypbl OKPYXKaKoLWen cpeabl.
3.He ctaBbTe ctekno MN3C-maTpuubl CBEPXY BHMU3. XONIOA4HbIM BO34YX
NOHM3UT TeMnepaTypy ONTUYECKOro OKHa.
Mo 3aBeplieHUto paboTbl ¢ Kamepon oTKAUuTe nuTaHme MN3C-maTpuubl.
Ecnn Kamepa noaknwoyeHa 4epe3 USB, Kpuctannbl nbga Bokpyr [3C-
MaTpuubl 6yayT TaATb, U B MOAK/JAOYEHHOM COCTOSIHUM U 3TO MONKET
NPUBECTUN K NOBPEXAEHMAM UM KOPOTKOMY 3aMblKaHMIO NEYaTHOM NAaThbI.

PeKomeHpaauuu no 3KkcnayaTauum Kamepbl B
vAaneHHou obcepBaTopum.

Echn octaButb Kamepy paboTaTb B TeyeHMe AJUTENbHOMO BpPEeMEHM
UNM Kamepa paboTaeT B yaaneHHon obcepBaTopmu, NoXKanymcTa, cnegymre
cnepyowmMm npoueaypam:
1. Mpexpge 4Yem nNONb30BATbCA KaMepou, Bceraa npoBepAirTe Ha
repMeTUYHOCTb U CYXOCTb. ECnM ecTb KpuUcTanbl iba BOKPYr YMna



- 3TO YKa3blBaeT HA BbICOKYIO OTHOCUTENbHYIO B/IAaXKHOCTb B Kamepe.
Heobxoammo BbicywnTb M3C Kamepy.

2. lpoBepbTe repmeTMYHOCTb Kamepbl.

Bbl MOXKeTe NnpoBepuTb 3TO NYTEM YBE/IMYEHUA BHYTPEHHETO
[aB/EHNA B repMETUYHOM KaMepe pyYHbIM Hacocom (He
npesbiwats 1.01MP).

Ecnv paBneHune nagaet 6bICTPO, 3TO CBUAETENLCTBYET 06
OTCYTCTBUWN repMETUYHOCTM.

Heobxoammo npoBepuTb, XOPOLIO 1N NPUBUHYEHA NepeaHAA
KPbILLKa.

3. Monoxute apPeKTUBHbIN CBEXMIN CUINKAreNb B CUAKKArenb-60oKc n
noacoeanHmnte K M3C Kamepe, OCTaBMB ee CYWUTbCA. DTO MOXKeT
3aHATb HECKOJ/IbKO YacoB.

4. He Bkao4vante M3C B TeYeHME HECKONbKUX [AHEN, ecnanm 3To
BO3MOMHO. Ncnonb3ynte ceTeBoM KOHTpOANep ana
ynpasneHnal2B.

5. [nAa BO3MOXKHOCTM OCYLLUKM KaMepbl AUCTAHLUMOHHO PEKOMEHAYEM
nepuogmMyeckm  MCNoNb30BaTb  BO3AYLWHbIA  (aKBapUyMHbIN)
MUKpoHacoc (1-2 pasa B cyTku Ha 10-15cek).

6. He pgonycKanTe npeBbileHMA OABMEHUA UIN PA3PAKEHUA BHYTPMU
Kamepbl CBblLe 3aABNEHHbIX MAapaMeTpPOB.

Yucrtka nosepxHoctu N3C matpuubl
Ocepatowana Ha nosepxHoOCcTb M3C maTpuubl Mblb, BAUAET Ha KayecTBoO
n306paxKeHusa, co3daeT «Mbl/ibHble MOHYMKU» U  Apyrve aptedakThbl.
Hebonblloe KOAMYECTBO MbiIM PEKOMEHAYEM YyAaNATb C MNOMOLLbIO
NAOCKNX KanMBPOBOYHbIX NONIEN.

CoBeTbl N0 OUMUCTKE

Bbl MOXKeTe OTKpbITb NepeaHtoto KpblwKy M3C A4na 0YMCTKM NOBEPXHOCTM
MaTpULbI.

OTBUHTUTE nNepeaHIo0 KpbIWwKy MN3C-Kamepbl NPOTUB YAaCOBOM CTPENKU, U
NoYnucTUTE  MNblb  BO3AYXOM  C
NOBEPXHOCTM MATPULbl C MOMOLLBIO
PYy4HOro Hacoca.

Ecam pyyHOM Hacoc He cnpaBaseTca ¢
3arpAsHeHnaMHU, BOCMONb3YyNTECH
cneuyanbHbiM HABOPOM ANA YUCTKM




3epKa/ibHbIX Kamep uam bymaroi ana NPOoTUPKN 06beKTMBa.

Echn Bbl ucnonb3lyete bymary pans ob6beKTMBa, cneaymte AaHHOWM
npoueaype, 4Tob He NnoBpeanTb NoBepxHOCTb MN3C maTpuubl:

1.BbimoliTe pyKku € Mblaom.

2.Bo3bmuTe AncT Bymarm AN AMH3bI U CAOXKMUTE ero B 0AVH UK B ABa
pa3a (He cknagblBaliTe CIMWKOM MHOFO pPas, Tak Kak Kpaa bymaru 6yayt
OYEeHb PE3KMMU M MOTYT NouapanaTtb nosepxHocTb M3C maTpumubl)

3. He paBute cMnbHO Ha maTpuuy Npu NpPoTUPKe.

4.3aBepLunTe OYNUCTKY U YCTAaHOBUTE nepeHtoto KpbiwKy M3C kamepbl Ha
MecCTO.

YcTaHOBKaA ycuneHma m cmewieHma
B oTanume ot mHormx gpyrux npoussoantenen, QHYCCD ocTtasnser
BHYTPEHHME HACTPOMKM ycmneHmsa GAIN Kamepbl U HACTPOMKM CMELLLEH NS
ADC, 6narogapa yemy Bbl nony4ynte makCMMasibHYHO NPON3BOANTEIBHOCTb
ot QHY12.
Ycunenue ADC nporpammumpyeTtca KoapPUUNEeHTOM YCUAUTENA, MOXKET
MeHATbCA B AMana3oHe ot 0 go 63.
MNapameTp offset — cmeweHune, perynmpyetca B ananasoHe ot 0 go 190
egnHu,
MpaBuibHAA HACTPOMKA CMELLLEHMA U YCUSIEHUA MOXKET USMEHUTb CUCTEMY
ycmnenuna MN3C Kamepbl, KOTOPble COOTBETCTBYHOT AMaNa3oOHy MOLLHOCTHU
CUrHana u macwtabbl konnyectseHHoro ADC, gnda Toro 4To6bl NONYYUTD
NIYYWUN AMHAMUYECKUNA ANAMNA30H.

O6bIuHbIN MeToA KaNnbpoBKHU:
1. YcTraHoBuTb Gain= 0.

2. YcTaHOBMTE BPEMSA 3KCNO3MLUMN OKOJI0 HYNIA N 3aKPOMUTE 0OBEKTUB - 3TO
CMelLeHne Kagpa.

3. MpocmoTpuTe 3axBaYeHHble N306pakeHna (MOXKHO MCMOo/1b30BaTb
AHanus wymos B GpyHKUmMax EZCAP)

4. WpeanbHoe cpegHee 3HayeHue coctasnaeT npumepHo ot 500 go 1000.
Ecnun 3Ha4yeHume Bblwe, HYXKHO MOHU3UTb CMeLLeHne. Ecam 3HaueHne HUXKe,
TO yBenunybte OFFSET.

5. NosTopuTe warn 2-4, 4T06bI NONYYUTb NAEANbHOE 3HAYEHUNE
CMeLLeHunA.

6. OTKpOMTE KPbILWKY 0OBbEKTMBA U YBENNYBLTE BPEMA IKCMO3ULMUN.
Ncnonb3yinTte ogMH UCTOYHUKA CcBeTa (Hanpumep, CBETOBOM KOpob nau



K-3KpaH), a Tak¥e NpMMNUTE HacblWEeHHOe N3obparkeHue.

7. NMocmoTpuTe Ha MeCcTHoe cpeaHee 3HaYEeHNe CHUMKA: eC/In 3HaYeHune
meHble, Yem 60.000, HeobxoamMmo yBennunTb 3HaveHne GAIN; ecan
3HavyeHue 65535 - ymeHbwntb GAIN.

8. MNosTopuTE Warn 6-7, 41066l NONYYNUTb COOTBETCTBYIOLLEE 3HAYEHME
GAIN.

9. NosTopuTe Wwarn 2-4 n nony4ntb 6onee TouHble OFFSET.

MpumeyaHue: ana Hekotopbix npoayKkToB QHYCCD, Koraa Bbl
ucnonb3yerte 6eH-pexkumbl 2x2,3x3, 4x4, usobparkeHne moxxer
pocturatb 65535 aaxke ¢ KoappuumeHTom ycuneHma pasHbim 0.

QHY12rabaputHble pasmepbl

11? 10

63

68 50.10

QHY12 ¢poKycHoe paccToaHue

OnvHa 63kdoKyca QHY12 coctansaet 20
MM, KaK NoKasaHo 6e3 LueHTpa 1 Konbua
peryaMpoBKu yraa.

Ecnu Bbl NnogKNOUYUTE KONbLO

P peryainpoBkn Hak/10Ha U CMeLlleHnA, To
CCD sensor

3a/lHee paccToaHue - 6aKkPpoKyc
5 YBENYUTCA MPUMEPHO Ha 3 MM.




Mcnonb3oBaHMe KO/bL,A PEry/IMPOBOK U LLeHTPa HAKJ/I0HA
1. Konbuo umeetr pesbby M42/0.75 Ha QHY12. Ecan Tpebyertcs
perynpoBKa, TO UCMONb3YNTE PEryIMPOBOYHbIN paaHel.
2. PerynnpoBKka UeEHTpa: OTKPYTUTE TPWU BMHTA BOKPYr Ko/bLa.
[OnAa  perynmpoBKM KONbLO YCTaHaBAMBAETCA caeaylowmm obpasom.
Perynupya pacnonoxeHue Tpex BUMHTOB, MOXHO AOCTUYbL X04a A0 1 mm
perysinpoBKM MeCTONOJIOXEHUA LEeHTpa.
3. PerynmMpoBKa yrna HakoHa: cnerka OTKpyTuTe TPy BUHTA.
Yron HakNOHa peryanpyetca He6oabWMM BUHTOM Ha Topue
pPerynamMpoBoYHoro gpaaHua.
Ecan noBepHyTb QHY12 OTHOCKMTENIBHO PeryanpoBoYHOro ¢piaHua, To
NONYYUTCA NPABU/IbHbIN Yron.
4, Mocne 3aBepweHWA HACTPOMKM 3aPuUKcMpynTe ¢naHey, Tpems
BUHTAMM.

YcTaHOBKaA nporpamMmmHoOro obecneyeHus
HactoAaTenbHO peKkomeHayem Bam ncnonb3oBatb NporpammHoe
obecneyeHne EZCAP.

OcobeHHO, Korga Bbl Ha4a/iM CHUMATb ¢ nomoubio QHY12.
EZCAP KoHTponumpyeT paboTy Kamepol.
YcraHoBKa EZCAP

1. BbinonHutb EZCAP.exe

2. Bbibepute [Scan Camera] B MeHI0 Kamepbl

3. Korpa cuctema Hanaét obopyaosaHue, EZCAP nokaxet [QHY12],
HaXXMuTe KHonKy [QHY12].

4. T'pynna n3obparkeHui, pacnonoxkeHa cnesa ot EZCAP, oTKkpoeTca
aBTOMATUYECKMU.

5. Ycranosute GAIN =0, OFFSET =125

6. HactpolTe BblAepKKY U HAXKMUTE KHOMKY Snap, Kamepa HayHeT
3KCMO3ULMIO N NMOKaXKeT n3obparkeHue.

7. YT106bl pacTaAHYTb rMCTOrpammy, BblbepmTe COOTBETCTBYIOLLMNIA
AuanasoH.

8. Tnctorpammy MHTEHCUMBHOCTM MOMKHO Habntoaatb, pacTAHYB Ha
HeobxoaMMble 3HAYEHMA U OCTAaBUTb B 334aHHbIX FPaHULLAX.

9. Haxmute Ha wun3obpaxeHne OHNANH-BapuaHT. I3TO N0O3BOMAET
AO0CTUYb HenpepbiBHOrO npocmoTpa. Mbl pekomeHayem BblbpaTb
6onee KopoTkue BbiaepkKu (100-500mc) gna nonyyeHua bonee
BbICOKOM CKOPOCTM MPOCMOTpA.



10. HactpoinTe 06BEKTMB MAK Teneckon, choKycmpymnTecb Ha obbekTe m

nony4ymnte nsobpaxkeHue.
11. OcTaHOBUTE OHNAWNH-MOKA3.

12. BbibepuTe 3B€34y MK KaKyto-nMbo uenb B 061actm nsobpaxkeHua c

NMOMOLLbIO NE€BOM KHOMKU MbILLN.
13.01KporTe FOCUS KONOHKY.

14.HaxmuTe Ha KHonKy FOCUS, 4yTo6bl nony4nTb poKyc n3obparkeHus.

15.HacTtpoiite ructorpammy, Bbibpas nogxoaawmii AManasoH.

16.Haxxmute onuuto Live Focus ewe pa3. Haxmute Ha obnactb

n3obpaxeHua, 4yTobbl NoNy4nTb 6onee TouHbIN GoKyc obbekTa. Ha

AAHHbIM MOMEHT, OH byaeT noKa3biBaTb aHANUTUYECKON KPUBOM B

ctonbue n 5-kpaTHbIN GOKyC M30bparkeHna symom. KonoHka FWHM

nokKaxket wWunpmHy 3Be3g MU WUHTEHCUBHOCTb MUKa M306pa)KEHMFI

3Be3abl. Kak npasBuno, meHbwe FWHM u 6onblwie nMKOBOWM

MHTEHCMBHOCTM YKa3bIBaOT HAa Ny4yLinii GoKyc.

17.Mocne 3aBepeHnsa GOKYCMPOBKU, OTKPOMTE KONIOHKY Capture u

Ha4YHUTE CbEMKY.

18.YcTaHOBUTE COOTBETCTBYHOLLEE 3HAYEHUE YCUNEHWUA, CMeLleHUA U

BpPeEMEHU 3Kcno3uumun. Bbibepute perxxkum 1x1 Binning, HW3KyH

CKOPOCTb CYMTbIBAHMA. Haxkmute Capture, ONA CbEMKN.

EZCAP MOKeT KOHTPONMPOBaTb TEMMNEPATYPY BPYUHYHO UK

aBTOMATUYeCKU A Kamepbl QHY12.
Bbibepute Temperature Control
(KoHTpoAb TEMNEpPATYPLI) B MEHIO
Hactpolika.

B OKHe KOHTpOANA TemnepaTypbl NOABATCA
Tpn BapuaHta: TEC OFF, py4yHOM W
aBTOMATUYECKUIM KOHTPO/Ib.

TEC OFF no3Boaut  HemegsieHHO
OXN1aguTb Kamepy.

Py4HoM KOHTPO/Ib Nno3BOAUT
OTPEryaMpoBaTb MOLLHOCTb OX/1aXKAEHUA
(%) B paspene PWM cnesa. [AunanasoH
perynnposaHua coctasnsaetr ot 0% po
100%.
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ABTOMaTMYeCcKoe ynpassieHne byaeT perympoBaTb MOLWHOCTb Kyaepa ans
ANHAMMYECKOM  MOAAEpPKKM  OaTYMKa  MNOCTOAHHOM  TemnepaTtypbl,
YCTaHOB/IEHHOW NO/Ib30BaTENEM.

N306parkeHunn, KoTopble nponssoaatca EZCAP 6yayT oxBaTbiBaTb 061acTb
Overscan B 4YepHo-6e/10M BapuaHTe, KaK MOKa3aHO Ha M306paKeHuu
cnpas.a.

[aHHble 13 aTnx obnactei moryT 6bITb UCNO/b30BaHbI AN1A
npeaBapuTenbHoi 06paboTkn nsobparkenua MN3C.

Ob6paTnTe BHMMaHMeE, YTO He BCe NPOrPaMMbl MOTYT BbIBOAUTb 3TM 061aCTy.

MAXIMDL ASCOM pexum noaknoYeHus
Warwn
1. Moxanyncra, ckayante nocnegHioo Bepcuto nnatpopmel ASCOM,
nponga no ccbinke: http://ascom-standards.org/ . YcraHosuTe

ASCOM, a TaK e cKayanTte ntobble 4OCTYNHble 0OHOBNEHUA.

2. http://www.ghyccd.com/download.html  ckauaiTte n ycraHosuTe
apansep ASCOM mn3s QHY12.

3. 3anyctute MAXIMDL nporpammHoe obecneyeHue. Bbibepute

Kamepy Ha nNaHennm WHCTPYMeHTOB. [1OABUTCA OKHO ynpaBieHuA
Kamepon. Haxmute KHOMKy «HacTpoMKa Kamepbl» BHYTPWU 3TOrO
OKHa.
4. Bbibepute ASCOM 13 MEHIO peXXMma Kamepbl U HaXKMUTE
«JlononHUTENbHOY.
5. U3 okHa ASCOM Camera Choose Bbibepute TMn MN3C Kamepsbl -
QHY12, 3atem HaxmuTte «CBOMCTBa», 4YTObObl 3a4aTb 3HAYeHUS
HEKOTOPbIX MapameTpoB (KO3IPOUUMEHT YCUNEHUA, CMELLEHUE U
CKOPOCTb cYMTbIBaHMA). Bbibop TMna CCD QHY12 u3 okHa ASCOM
Kamepbl BbibpaTb. 3aTtem HaxXmute KHonky CBoncTtBa, 4TODObI
YCTAaHOBUTb HeKOoTopble O0bblYyHble 3HAYEeHWA NAPaAMETPOB, Kak
BEMUYMHA KO3IPOUUMEHTA YCUNEHUA, CMELWEeHMEe U CKOPOCTb
cuntbiBaHuA. LlenkHute «OK» M B OKHE ynpaBieHMEe Kamepow,
Haxkmute KHonky CONNECT.
Bboibepute BKNagKy «dKcno3mumm» n3 okHa Camera Control.
BbibepuTte onuuto Find Star n yctaHoBUTE Bpemsa 3KCMO3ULUM.
M3 BcnabiBatowero meHto OPTION Bbib6epuTte "No Calibration".

w o N O

YcTaHOBUTE pexum cananma X ¢ Y, K npumepy, ecam Bblbpate X =4, Y
= TO Xe camoe.



10. Haxkmute KHomky [lyck, 4tobbl CHATb Kaap. Bbl moxeTte
MCNONb30BaTb WHCTPYMeHT Screen Stretch ana  peryanpoBku
pacTaXKeHua naobparkeHums.

LiBeT nsobparkeHma

QHY12 BkntouaeT B ceba 2 Binning pexuma (2x2, 4x4), KoTopbie BbIBOAAT
TO/IbKO 4YepHo-benoe mnsobpaxeHue. Takum obpa3om, 3TM ABa perknuma
NoNe3Hbl TO/IbKO AN GOKYCMPOBKU M NpeaBapuTeibHOro npocmoTpa. Ecam
Bbl XOTUTE NOAYYNTb LiBETHOE M30b6parkeHmne, BbibepnTe KombuHaumto 1x1.

OTAnumA oT BbiEeyNnOMAHYTOro Wwara Homep 8:

8. YcTaHoBUTE pexxum canaHma c X n'Y, Kak Bbibpatb X =1, Y = 70 ke
camoe.

Haxkmute KHonKy lNMycK n cHumuTte Kagp.

Bckope m3obparkeHne byaet nokasaHo B Buae RAW, koTopoe Bce eue
yepHo-benoe. Bbibepute “lMNpeobpasoBaHme uBeta” B meHio “Ler”
MAXIMDL, opdpcet, X=0,Y=0

Bbibepute Generic RGB 13 Bbinagatowero cnnucka meHw Select Camera. B
OKHEe npeaBapuUTeNbHOro NPOCMOTPA MOXKHO YBUAETb NOJIYYEHHbIN LBET.
Haxmute KHonky OK. Bbl nonyuynte UBETHOe MU300parkeHne uyepes
HeKoTopoe BpemA. Ecnm uBeT He noaxoauT, nonpobymte U3MEHUTb
3HayeHne cmeuweHus, X, Y B meHto LiBeT Convert, un Bbibepute TN Kamepbl
B Select Camera.

MpumeuyaHue: B uenax ynyuyweHua ¢pyHKUun GoKyca u CKopoctu
NPOCMOTpPa, ecTb KHOMKMK B OKHe Fast Setting (BbicTpaa HacTpoiKa).

Bbl MoKeTe KHOMKOW MbiLUM BbiGpaTb BbICOKYIO CKOPOCTb 3arpy3Ku gns
NPOCMOTPa U POKYCUPOBKMU.

AstroART ASCOM PeXum nogKntouyeHus

1. Moxanyncra, ckayanTe nocnegHioo Bepcuto ASCOM, nponpga no
ccbinKe http://ascom-standards.org/ . YctaHoBuTe ASCOM, a TaK xe

CKayaunTe ntobble AOCTyNHble 0OHOBAEHMUS.
2. http://www.ghyccd.com/download.html cKaualite u ycTaHoBUTE
ASCOM ppaiiBep gna QHY12.




3. YcrtaHoBuTb o06HOBNeHnA AART3.0 u AART4.0. [MorKanyicrta,
ckonupymTte NMN3C 6ubnnoteky AART (B piccdgui.dll, ckayaTb c Beb-
canta AART) B aupekTtopuio yctaHoBkM AATR. 3atem yctaHoBuUTE
Apansep AstroART ns ASCOM.

4. 3anyctute nporpammHoe obecneyeHune AstroART, Bbibepute M3C
Kamepy B CTpoKe meHto Ithe Plug, KOTOpoe NoABUTCA B OKHE NaHEenNu
ynpasnenua MN3C Kamepoli. Bbibepute TMN Imaging / PykoBoacTBo
Kamepbl gna ASCOM u3 ctonbua Setup. Haxkmute kKHonKy SETUP,
Bblbepute M3C kKamepy QHY12 M ycTaHOBUTb COOTBETCTBYHOLLME
3HAYEHMA YCUIEHUA N CMELLEHUNA B CTPOKe MeHto CBOMCTBA, a 3aTem
Ha*kmuTe KHonky OK.

5. Ecau kamepa QHY12 nogkntoyeHa npasunbHo, AART noKaXeT OKHO
KOHTpoNAa TemnepaTtypbl. [loxKanyincrta, yctaHoBuTe Tpebyemoe
3HayeHue TemnepaTypbobl.

6. Tam ecTb HACTPOMKa coBMeLLeHNA KONOHOK OoKHa M3C. Moxanyncta,
BblOEpUTE PEXKUM CANAHUA NUKCENEN.

7. YcTaHOBUTe BpemA 3Kcno3numm nog okHom [13C.

8. Haxkmute KHonKy START 1 HauHETCA CbEMKaA M306pakeHums.

9. Echn Bbl XOTUTE MOAYYUTHb LBETHOe W30b6pakeHMe B COCTOsIHUE
pexxuma 1x1, HeobxoaMmo ncnonb3oBaTb GYHKLUMIO CMHTE3a LBETA
Color CCD, HaxopdAuwytoca B MeHto LBeTa. Bbibepute nsobparkeHue
RGE, 3HaueHuna X, Y n cmeweHne, Haxxkmute OK.

MpumeuvaHue: B uenax ynyyweHua O YHKUMM GOKyca U CKOPOCTU
NPOCMOTpPa, ecTb KHONKKU B OKHe Fast Setting (BbicTpasa HacTpoiika). Bbl
MoXKeTe Bbl6paTb BbICOKYK) CKOPOCTb 3arpy3ku pAaa npocmoTpa u
$OKyCcHMpoBKMu.

KannbposKa nsobpaxkeHmna QHY12
CpeactBa KannbpoBku mnsobparkeHuit ana M3C-matpuubl ¢ BIAS nonem,
DARK nonem u FLAT nonem.
Bbl moKeTe NoNHOCTbIO YAaAUTb TenaoBoM wym M3C yepes KannbpoBKy, a
TaK e TeMHble NATHAa, obpa3oBaBLUMECA N3-3a NblAM Ha NnoBepXxHOocTH MN3C-
MaTPULbl U NONYYUTb Hanny4dlee n3obpaxeHume.
KannbpoBKa n306pakeHua ABNAETCA Ba*KHbIM LIAromMm ANA NOJlyYeHus
cepbe3HbIX aCTPOHOMUYECKUX ¢potorpadpuid.
Ona Toro, 4tobbl NOAY4YUTb TOYHYHO MHPOPMaLUIO O KannbposKe,
HeobXxoAMMO WCMNOAb30BaTb KOHTpoOANep TemnepaTtypbl. 3agaiTe




dUKCUpPOBaAHHYIO TemnepaTypy, YTobbl OHa OCTaBasaCb HEM3MEHHOW MpU
CbEMKeE U3006parkeHn.

PerynuposaHue temnepatypbl EZCAP Haxoautca B Temp Control, meHto
Setup.

MOXHO PacTAHYTb Pa3fen KOHTPO/A TeMnepaTypbl B NPAaBOM YacTU OKHa
Temperature Control, 4yTobbl 3a4aTb Kenaemble NapameTpbl. 3aTem,
Bblbepute Auto Control (ABToMaTuyecKkoe ynpaBaeHune). 3To 03HaYaeT, YTo
TemnepaTtypa mMaTpumLbl aBTOMaTUYECKU KOHTPONPYETCA.

[ocTnkeHne 3agaHHON TemnepaTypbl MOXKET 3aHATb HEKOTOPOE BPeEMS.
Morkanyicra, poxautecb cTabuabHocTM TemnepaTypbl B [3C, 3atem
NPUCTYNamnTe K CbEMKe N KannbposKe U306parkeHus.

MpuHumun Kannbposku N3C nsobpakeHus.

KanubposaHHoe uzobpaxceHue = [(LB) - (DB)] / (FB) = (LD) / (FB)

lpe:
L - anaeTca pakTopom GOTOCHEMKM,
D - Dark Frame, TemHOBOW Kaap U306parkeHus,
B - BIAS nsobparkeHue,

F — FLAT, n3obparkeHne na10CcKoro nons.

MpumeyaHue: BO3MOXHO MOAB/IEHUWE BEPTUKA/IbHbLIX MONOC Ha
nM306parkeHun, Kotopbie MOrytT o6pasoBaTbCA NPU C/AOXKEHUU TEMHbIX
M306parkeHUn.

9T0 HopmanbHoe ABneHue. OTKanubpyite gaHHoe n3o0bparkeHue, YTOObLI
nsbexkatb gedeKros.

MonyuyeHue nsobpakeHusa BIAS

MeTton, BIAS nossonsetr KannbposaTb U300pakeHMe C  Hy/neBOM
skcnosuuuen. Korga cHMmaete nlobparkeHue, nsberamte nonagaHmMAa Ha
M3C-ceHcop nyyen ceeTa.

YctraHoBuTe Exposure Time (Bblaeprkky) 0, a 3aTeM UCNONb3YUTE HU3KYIO
CKOPOCTb ANA CbeMKM 6bonblioro konmnyectsa cHmKos (10 -50 kagpos) BIAS
n3obparkeHus.

CoxpaHuTe n nepekponTe ux.

Ncnonb3yiTte dyHKUMIO cpeaHero nepekpbiTns (average overlapping), He
COOTBETCTBYHOLLYIO no3uuum, 4tobbl nonyuute oauH BIAS Master
n3obparxkeHue.




CoxpaHuTe nsobparkeHue.

YactnyHoe Obpe3aHHble BIAS
nsobparkeHue (B)

MNonyyeHune DARK nsobpaxkeHus

N3berante nonagaHma Ha [3C-
CEHCOp /lyyen CBeTa M 3aKpouTe
06bEeKTUB KPbILLIKON.

Bpems 3Kcnosuumm ycTtaHOBUTE TO
e, UTO U BpemAa CbeMKM, a 3aTem

ncnon b3yf,’11’e HU3KYIO CKOPOCTb M YactuuHo o6pesaHHble DARK nsobpaxenus(D)
pexxum 1x1 otcHATb (10-50 Kagpos)
BIAS nsobpaxkeHus.

CoxpaHuTe N HaNoXunTe aTn
n3obpaxeHusa, 4tobol
cdopmmpoBaTb Dark Master
n3obpaxkeHue.

COXpaHMTe M306pa)'KEHVIe. DARK 06pa3s, KoTopblii Kaanbpyetca ¢ nona cmeweHus (DB)
MNonyuyeHue FLAT nsobpakeHus

Mnockoe M3o6pa>KeHv1e MOeT ObITb WCN0Ab30BAHO ANnA  peweHuna
I'Ip06fleMbI LEHTPa CBETOBOIO MNMy4Ka, KOTOPaA BbiI3BaHa BUHbETUPOBaAHNEM
ONTUYECKOWN CUCTEMBI.

MpumeHeHnem flat-field Takke pewaer npobnaembl NblAM M NATEH Ha
nosepxHocTu cteksna M3C-ceHcopa.

MeTton, kKanubposkm flat-field 3aknwuaetcA B HeobxogmMmocTu
PaBHOMEPHOro ocBeLeHna NanTobokca.

NanTboKc nomellaeTca B nepeaHeN 4YacTu Teneckona.



YCTaHOBMTE COOTBETCTBYIOLWLEE BPEMA 3KCNO3UUMU ONA HENpPepbiBHOM
cbémkm 10-50 Kagpos FLAT msobpaxkeHua. CoxpaHuTe U HANOXKUTE 3TU
n3obpaxeHua apyr Ha gpyra, 4tobbl chopmuposatb flat n3obparkeHne
Master, coxpaHuTe nsobpaxeHue.

Ymobsl nony4yume mo4Hyto KanubposKy FLAT uzobpaxreHusa, obpamume
8HUMQHUE Ha caedyrou,ue 80rnpocs:

Cpenaite flat-field nsobparkeHna HenocpeACTBEHHO nepes CbeMKOU UK
Nnocne OKOHYaHUA CbEMKMU.

Ytobbl M3bekaTb AemoHTaXa obopyaoBaHWA, BMOpauua nNpuBOAUT K
M3MEHEHWIO NONOXKEHMSA NbIAN HA noBepxHOCTU MN3C-maTpuybl.

O6bEm akcnosnumm yBennumsatoT Ha 30% OT MaKCMMaabHOro
ANHAMMYEeCKOoro gmanasoHa, 4To 03HayaerT, 4To Bbl nonyymnaum 20000-30000
nukcenen flat-field nsobpaxkeHums.

N306parkeHna BIAS Master, DARKmaster u FLAT Master cTaHyT
KannbpoBOYHbIMM NpU NOCTO6paboTKe CHUMKOB.



